The achieved results are compared with the exact solutions as well as with other methods to authenticate the applied technique. This method is very simple and easy but more operative.
Introduction
Many real world problems can be expressed in terms of BVPs. They have a significant contribution in almost every field. Many fluid problems can be modeled in terms of BVPs with various orders [1, 2, 3, 4] . Several efforts have been made to solve BVPs occurring in science and technology. Some of the numerical methods like finite element method, shooting method, and Runge Kutta method are helpful and have been used for the solution of such problems [5, 6, 7, 8] . Other approximate techniques like ADM and VIM are also helpful to use for this purpose [9, 10, 11] .
Asymptotic and perturbation schemes are also used to gain the solutions of BVPs but unluckily these techniques are suitable for weak nonlinear problems and in general they dependent upon physical parameters. Therefore, many researchers tried to create some schemes which are not reliant on physical parameters at all and usable for nonlinear problems strongly. After great struggle Liao et al. introduce a scheme naming Homotopy Analysis Method (HAM) for the first time which independent of physical parameters [12, 13] . Various Investigators have created some other techniques based on Homotopy are HPM [14, 15, 10, 16] , OHAM [17, 18, 19, 20, 21, 22, 23, 24, 25, 26] , and Optimal Homotopy Perturbation Method (OHPM) [27, 28, 29, 30 ] to achieve the solution of BVPs. The new relevant work can also be seen in [31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46] . Some work about the applied method can be seen in [47, 48, 49, 50, 51, 52, 53] . Inspired and aggravated by the continuing research in this area, we apply a new form of OHAM (OHAM-2) explained below for solving the nonlinear BVPs of order four, five, six, and seven as given in [54, 55, 26, 25, 56, 11] .
Methodology

Basic idea of OHAM
Consider the following BVP:
Here, ( ) is an undetermined, , are linear and nonlinear operators, ( ) is a given function. Create a homotopy as:
Where ∈ ℜ, ℘ is the domain of interest. ℑ( , , ) presents auxiliary function.
Let the solution of Eq. (2) be in form given below:
Put = 0 and = 1, in Eq. (3) to get Eq. (4) and Eq. (5) as:
( , 1, ) = ( , ).
So, the solution ( , , ) converts from 0 ( ) to ( , ) as vary from 0 to 1. Substitute Eq. (3) in Eq. (2) and compare coefficients of on both sides to get Eq. (6) to Eq. (8) given below:
Zero order problem:
First order problem:
For ( ):
where
expand about the embedding parameter : to get Eq. (9) as:
If = 1, then Eq. (3) is convergent and changes to the form of Eq. (10) which is convergent:
Therefore the th-order approximate solution of Eq. (1) is denoted by Eq. (11):
Put Eq. (11) in Eq. (1) to gain the residual shown by Eq. (12):
For , = 1, 2, … and to minimize the residuals use Eq. (13) to Eq. (14)
or Eq. (15)
Second alternative of OHAM (OHAM-2) [20]
Use the basic idea of OHAM to achieve OHAM-2 mentioned in the book [17] and [47] .
Consider Eq. (1) and take ( , , ) in a particular form indicated in Eq. (16):
put the above value in Eq. (2) to achieve Eq. (17) as below:
which fulfill the characteristics:
ℑ( , ) ≠ 0 is an auxi. ftn and the terms in 2 are omitted.
0 ( ) is calculated from Eq. (18) as:
1 ( , ) is can be obtained from Eq. (19) given below: 1st order approximation
( 1 ( , )) = ℑ( , ) ( 0 ( )),
Use Eq. (20) and Eq. (21) to gain the 1st-order approximate solution shown in Eq. (22):
1 , 2 , … , are auxiliary parameters.
Applications of method (OHAM-2)
Here the proposed technique is applied to some non linear BVPs of different orders and high accuracy of OHAM-2 is illustrated. The results are also compared with other methods to authenticate the code.
Model 1. Consider non-linear BVP of order four as solved by Murad et al. in [54]
with BCs,
OHAM-2 is applied as, th order problem:
which gives,
Now, since ( ( )) = ℜ ( ) ′′′ ( ) which gives ( 0 ( )) = 3 8 [54] . Therefore according to the above method mentioned, choose the auxi. ftn as:
Use Eq. (25), Eq. (26) and Eq. (27) in Eq. (21) to get Eq. (28):
1st order problem:
Use Galerkin's technique to achieve the following values mentioned in Eq. (29): 
The results are illustrated in the Table 1 and Figure 1 for model 1.
Model 2. Consider non-linear BVP of order five [25]
5 ( )
with BCs, 
The results are shown in Table 2 and Figure 2 for model 2.
Model 3. Assume non-linear BVP of order six solved by Haziqah et al. [56]
6 ( )
The boundary conditions for this model are: 
Since, ( ( )) = −1∕64 3 , therefore ( 0 ( )) = 3 0 ( ) . Take the auxiliary function as: 
to achieve 1 ( ) from the following.
Use Galerkin's method to obtain the following: 
Table 3 and Figure 3 shows the results for model 3.
Model 4. Consider non-linear BVP of order seven solved by Siddiqui et al. [11]
7 ( )
with BCs.: (0) = 1,
The exact solution for this model is ( ) = . Now we use the proposed method:
The initial guess 0 ( ) is determined as th order problem: 
Since, ( ( )) = 2 − , therefore ( 0 ( )) = 2 0 ( ) − . Take auxiliary function as
and obtained 1 ( ) from the following equation 
The outcomes are elaborated in the Table 4 and Figure 4 for model 4. Table 1 for model 1. The outcomes are elaborated graphically in Figure 1 , Figure 2 , Figure 3 and Figure 4 . Table 2 illustrates comparison of the errors gained by methods: DTM, OHAM, and OHAM-2 for model 2. Table 3 inculcates comparisons of the errors achieved by methods: DTM, ADM, and OHAM-2 for model 3 and finally comparisons of the errors achieved by methods: VIM and OHAM-2 are illustrated in Table 4 for model 4.
Conclusions
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